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JaDan Patent Office is not resOonsible for any 
damages caused fey the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the spherical polymer particle of 250 micrometers - 2mm of 
mean particle diameters of the polymer particle characterized by carrying out the suspension 
polymerization of the monomer which contains 10 - 100 % of the weight of methyl methacrylates 0 

- 90 % of the weight of 1 functionality monomers in which other polymerizations are possible, and 0 

- 50 % of the weight of 2 functionality monomers in an aquosity medium under existence of the 
distributed stabilizer which dissolved partial saponification polyvinyl alcohol and the copper sulfate 
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* NOTICES * 

japan Patent office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(Industrial Application] this invention relates to die method of manufacturing the particle whose 
mean particle diameter of die polymer particle used as the various pellets for molding, the sand for 
sandblasting, and a filler for optical diffusion is 250 micrometers - 2mm. 

[0002] :; 

[Description of the Prior Art] Conventionally, the polymer particle whose particle diameter is 250 
micrometers - about 2mm and which becomes size comparatively has a latus use as the various 
pellets for molding, the sand for sandblasting, and a filler for optical diffusion. As the process of the 
polymer of such a particle that becomes size comparatively A vinyl system monomer in an aquosity 
solvent Poorly soluble mineral salt, alkylnaphthalenesulfonate, A polymerization is started under 
existence of a water-soluble metal salt By adding a nonionic surface active agent, while a 
polymerization invert ratio is 55 - 75% The method (JP,4-221613) and styrene monomer which 
manufacture the vinyl system polymer particle whose mean particle diameter is 0.8-1. 1mm, or the 
monomer in which styrene and copolymerization are possible The sodium of beta- 
naphthalenesulfonic acid formalin condensate or potassium salt, a calcium chloride, A suspension 
polymerization is indicated under existence of a phosphoric-acid tricaJcium, and you add 
phosphoric-acid 3 sodium to this liquid between 15 - 50% of polymerization invert ratios, and make 
it react with a calcium chloride, and as basic calcium phosphate The method (JP,59-191253) of 
carrying out a polymerization succeedingly and manufacturing a with a particle size [ 460- 
1250micro ] styrene polymer particle is learned. Moreover, in case a polymer particle is 
manufactured according to a suspension polymerization, the method (JP,60-8302,A) of using the 
water-soluble-polymer matter as the method (JP,1- 14691 0,A) of using water soluble polymers, such 
as polyvinyl alcohol and a polyacrylic acid, as a distributed stabilizer and a distributed stabilizer, and 
using a vanadium pentoxide and cupric chloride for this etc. is indicated. 
[0003] 

[ProbIem(s) to be Solved by the Invention] In the above-mentioned conventional method, when 
manufacturing a polymer particle with a comparatively big particle size, in order to prevent two- 
layer separation of the system of reaction by the method of adding a specific reagent in the fixed 
polymerization stage in polymerization progress of a monomer which requires difficult operation 
industrially and uses distributed stabilizers, such as polyvinyl alcohol of a JP,1-146910,A indication, 
and to equalize a system, it needs to be agitated more than fixed. In response to more mechanical 
shearing force, a particle diameter diameterf of a granule ]-izes the oil droplet of a monomer in that 
case, and the polymer particle which is a particle diameter and which becomes size is not obtained. 
Moreover, in the method of a JP,60-8302,A indication, the copper chloride is added in the 
suspension polymerization, and this reagent acts as a polymerization inhibitor and has the trouble of 
polymerization degree not going up. using partial saponification polyvinyl alcohol and a copper 
sulfate as a distributed stabilizer, when carrying out the suspension polymerization of the 
methaciylic ester, in order that this invention may solve the fault of these conventional methods — 
the conventional suspension-polymerization method — if — it aims at offering an advantageous 
manufacturing method industrially [ a large drop radial ball child's spherical polymer particle which 
was not obtained ] 
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[0004] 

[Means for Solving the Problem] this invention persons - the above — as a result of repeating 
research about manufacture of the spherical polymer which canceled the fault of a well-known 
method, in the suspension polymerization of a methacrylic ester, by using a copper sulfate together 
with partial saponification polyvinyl alcohol, it knew that the large drop radial ball child of a 
spherical polymer could be manufactured, and this invention was completed That is, it is the 
manufacture method about the spherical polymer particle in the range of 250 micrometers - 2mm of 
mean particle diameters of a polymer particle by carrying out the suspension polymerization of the 
monomer which contains a methyl methacrylate ten to 100% of the weight under existence of the 
distributed stabilizer which dissolved partial saponification polyvinyl alcohol and a copper sulfate 
and 5 hydrate in the aquosity medium, and contains 0 - 90 % of the weight, and/or a 2 functionality 
monomer for the 1 functionality monomer in which other copolymerization is possible zero to 50% 
of the weight. 

[0005] The 1 functionality monomer which is used for this invention and in which a methyl 
methacrylate and copolymerization are possible For example, an ethyl methacrylate, a methacrylic- 
acid propyl, a methacrylic-acid isopropyl, Methacrylic-acid butyl, a methacrylic-acid isobutyl, 
meth aery li c-aci d tertiarybutyl, A methacrylic-acid amyl, a methacrylic-acid isoamyl, methacrylic- 
acid 2-ethylhexyl, A methacrylic-acid desyl, methacrylic-acid lauryl, cyclohexyl methacrylate, The 
methacrylic esters which have the carbon numbers 1-18 of alkyl groups, such as a methacrylic-acid 
benzyl, methacrylic-acid 2-phenoxy ethyl, and methacrylic-acid 3-phenylpropyl; A methyl acrylate, 
An ethyl acrylate, an acrylic-acid propyl, an acrylic-acid isopropyl, A butyl acrylate, isobutyl 
acrylate, acrylic-acid tertiarybutyl, An acrylic-acid amyl, an acrylic-acid isoamyl, an acrylic-acid 
dctyl, acrylic-acid 2-ethylhexyl, An acrylic-acid desyl, acrylic-acid lauryl, acrylic-acid cyclohexyl, 
.The acrylic esters which have the carbon numbers 1-18 of alkyl groups, such as an acrylic-acid 
benzyl; Styrene, An alpha methyl styrene, PA&AME'chill styrene, vinyltoluene, isopropenyl styrene, 
Vinyl aromatic [, such as crawl styrene, ]; Acrylonitrile, a methacrylonitrile, Unsaturation nitril, such 
6s ethacry nitril e and phenyl acrylonitrile; Ethylene glycol diacrylate or methacrylate, Hexanediol 
diacrylate or methacrylate, a divinylbenzene, Trimethylolpropane triacrylate or methacrylate, 
BENTA erythritol tetraacrylate, or methacrylate, Diacrylate or methacrylate of the ethyleneoxide of 
dipentaerythritol hexaacrylate or methacrylate, and bisphenol A, or a propylene oxide addition 
product, Diacrylate or methacrylate of the ethyleneoxide of haJogenation bisphenol A, or a propylene 
oxide addition product, The multiple-valued acrylate or methacrylate of the ethyleneoxide of the 
thoria chestnut rate of isocyanurate or methacrylate, and isocyanurate, or a propylene oxide addition 
product, such as JI, a thoria chestnut rate, or methacrylate; Triallyl isocyanurate, Multiple-valued 
acrylate, such as a diallyl phthalate; glycidyl acrylate or methacrylate, acrylic glycidyl ether, an 
acrylic acid and a methacrylic add, an itaconic add, a maldc add, fumaric adds, or those half- 
esterification objects mention further, and it is A 2 functionality monomer For example, 
ethylene glycol diacrylate, Ethylene glycol dimethacrylate, triethylene-glycol dimethacrylate, 
Tetraethylene-gly col dimethacrylate, 1, 3-butylene-glycol dimethacrylate, Trimethylolpropane 
triacrylate, trimethylolpropanetrimethacrylate, 1, 4-butanediol diacrylate, neopentyl glycol acrylate, 
1, 6-hexanediol diacrylate, pentaerythritol diacrylate, A pentaerythritol thoria chestnut rate, 
pentaerythritol tetraacrylate, Pentaerythritol dimethacrylate, pentaerythritol trimethacrylate, 
Pentaerythritol tetrapod methacrylate, glycerol dimethacrylate, Glycerol diacrylate, glycerol aryloxy 
dimethacrylate, 1,1, and 1-tris hydroxymethyl ethane diacrylate, 1 and 1, and 1-tris hydroxymethyl 
ETANTORI acrylate, 1,1, and 1-tris hydroxymethyl ethane dimethacrylate, 1 and 1, and 1-tris 
hydroxymethyl ethane trimethacrylate, 1, 1, and 1-tris hydroxymethyl propane diacrylate, 1 and 1, 
and 1-tris hydroxymethyl PUROPANTORI acrylate, 1, 1, and 1-tris hydroxymethyl propane 
dimethacrylate, 1 and 1, and 1-tris hydroxymethyl propane trimethacrylate, A triaryl SHIANU rate, 
triallyl isocyanurate, triallyl trimellitate, diary 1 terephthalate, a diallyl phthalate, etc. are mentioned, 
these 1 functionality monomers and a 2 functionality monomer — one sort — or two or more sorts can 
be used 

[0006] The contents of the methyl methacrylate which is the polymerization monomer of this 
invention are a polymer and 10 - 100% of the weight of the whole monomer to constitute. At less 
than 10 % of the weight, it is not desirable on polymerization stability and particle-size control. 
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When a methyl methacrylate is less than 100 % of the weight, the monomer in which the above- 
mentioned copolymerization is possible is added less than 90% of the weight. The addition of the 1 
functionality monomer used as a monomer in which this copolymerization is possible is 50 or less % 
of the weight preferably less than 90% of the weight, and the addition of a 2 functionality monomer 
is 1 0 or less % of the weight preferably 50 or less % of the weight. 

[0007J the polyvinyl alcohol whose degree of saponification of the partial saponification polyvinyl 
alcohol of the distributed stabilizer used for this invention is not 100-mol % — it is — desirable — 
more than degree of saponification 75 mol % - it is a thing beyond 85 mol % still more preferably, 
and the viscosity of 20 degrees C of 4-% of the weight solution is a thing 30cps or more Effect 
sufficient in full saponification polyvinyl alcohol is not shown. A good result will be obtained if this 
partial saponification polyvinyl alcohol is added 0. 1 to 1% of the weight to a polymerization 
monomer. At less than 0. 1 % of the weight, a polymerization system becomes unstable and there is a 
possibility that a massive aggregate may occur so much and may cause the yield fall of a particle. 
Moreover, it is economically disadvantageous although it is uninfluential at stability even if it adds 
exceeding 1 % of the weight 

[0008] As for the copper sulfate added in this invention, it is effective for it to be used as five 
hydrates and to use 0.4 to 40% of the weight to partial saponification polyvinyl alcohol. At less than 
0.4 % of .the weight, not much, an effect is not seen, but when it adds exceeding 40 % of the weight, 
a possibility of an aqueous polymerization prohibition operation appearing and causing decline in 
conversion has it In addition, even if it adds metallic compounds, such as ferric chloride other than a 
copper sulfate, a nickel sulfate, and magnesium sulfate, the polymerization particle of a large particle 
diameter like this invention is not obtained. 

[0009] The suspension-polymerization method the suspension polymerization of this invention is 
general is adopted In case a suspension polymerization is generally performed, a distributed " 
stabilizer is used in order to prevent condensation. Although these distributed stabilizers differ 
according to the kind of monomer to be used, water soluble polymers, such as mineral salt of 
difficulty water solubility, such as a sulfate of barium, calcium, and magnesium, a carbonate, 
phosphate, an aluminum hydroxide, and a magnesium hydroxide, or polyvinyl alcohol, a polyacrylic 
acid, gelatin, a polyethylene glycol, a polyacrylamide, and a carboxymethyl cellulose, are used, for 
example. Moreover, a polymerization initiator can also choose an azo initiator, or . ' . 

photopolymerization and radiation polymerization, such as organic peroxide like benzoyl peroxide 
and lauryl peroxide, and an azobisisobutyronitril, using an oil-soluble initiator. Initiators are 
beforehand added to a monomer and it is mixed with the water of an initial complement with a 
distributed stabilizer. By applying mechanical shearing force to such a polymerization system, an oil 
droplet is made to turn minutely and carries out a polymerization. 
[0010] 

[Example] Next, an example explains this invention to a detail further. 

[0011] In 101. polymerization container made from stainless steel which has example 1 churning 
equipment, a thermometer, and a nitrogen gas introduction pipe the water 140 weight section — 
teaching — polyvinyl alcohol (the Kuraray make — Kuraray poval PVA-235 and the 88% of the 
degrees of saponification) After dissolving the 20-degree C viscosity of about 90cps 0.33 weight 
section (0.55 % of the weight of opposite monomers), and a copper sulfate and the 5 hydrate 0.012 
weight section (about 3.6 % of the weight of pair PVA(s)), While adding the methyl methacrylate 60 
weight section in which the benzoyl peroxide 0.6 weight section was dissolved and agitating at a 
fixed churning rotational frequency slowly It heated at 75 degrees C for 5 hours, and the suspension 
polymerization was completed. After centrifugal hydroextraction, rinsing dryness was carried out 
and it considered as the product The obtained particle was screened and it classified by law. Weight 
% to the particle of the classified whole particle was shown in Table 1 . Consequently, in the 
conventional suspension polymerization, the large drop radial ball child who was not obtained was 
able to be manufactured with sufficient yield. 

[0012] Except having changed composition of example 2 suspension-polymerization liquid into 
composition of the methyl methacrylate 95 weight section and the ethylene glycol dim ethacry late 5 
weight section, the suspension polymerization as well as an example 1 was performed, and the 
polymer particle of a methacrylic ester was obtained. The obtained polymer particle was screened 
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and it classified by law. Weight % to the particle of the classified whole particle was shown in Table 
1. Consequently, in the conventional suspension polymerization, the large drop radial ball child who 
was not obtained was able to be manufactured with sufficient yield. 
[0013] 



[Table 1] 
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[0014] Except not adding example of comparison 1 copper sulfate, and 5 hydrate, the suspension 
polymerization as well as an example 1 was performed, and the polymer particle of a 
polymethylmethacrylate was obtained. The obtained polymer particle was screened and it classified 
by law. Weight % to the particle of the classified whole particle was shown in Table" 2. 
Consequently, the obtained polymer particle was far from the large drop radial ball child for whom 
this invention persons ask, and its yield was also extremely bad. 

[0015] As example of comparison 2 water-soluble mineral salt, instead of a copper sulfate and S 
hydrate, the suspension polymerization as well as an example 1 was performed, and the polymer 
particle of a polymethylmethacrylate was obtained except being metal mol conversion and having; 
carried out equivalent addition of the magnesium sulfate. The particle size distribution of the 
obtained polymer particle were shown in Table 2. Consequently, the obtained polymer particle was 
far from the large drop radial ball child for whom this invention persons ask, and its yield wa&felso 
extremely bad. . 



[0016] 
fTable2] 




at 


1000 fi m 

en Jt 


1000 ft b 
~710 It B 


710 a B 
~500 tt B 


500 tt b 
~250 it B 


250 m ■ 

J» T 


Jtttff 1 


0.0 


0.6 


6.1 


18.2 


75.1 


itmmz 


0.0 


1.1 


6.4 


22.2 


70.3 



[0017] 

[Effect of the Invention] this invention can obtain the polymer particle of the methacrylic ester which 
comes out spherically [ true ], and has particle size distribution while particle size is 2S0 
micrometers - 2mm with sufficient yield. 



[Translation done.] 
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